Overexpression and functional characterization of kinin receptors reveal subtype-specific phosphorylation.
G protein-coupled receptors such as the receptors for bradykinin are present in low copy numbers in most natural cells. To overcome the problems associated with the analysis of these receptors at the protein level, we used highly efficient expression systems such as the baculovirus/insect cell system. However, the structural and functional statuses of recombinant receptors have often remained elusive. We have expressed the two types of human kinin receptors, B1 and B2, in Sf9 cells. Both receptors are found on the surface of infected cells where they display the same pharmacological profiles as their cognate receptors of native cells. The functional analysis of kinin receptors coupled to the intracellular signaling pathways of Sf9 cells revealed differential patterns of ligand-induced phosphorylation for the two kinin receptors. The B1 receptor failed to undergo ligand-induced phosphorylation. However the B2 receptor showed selective phosphorylation of a minor 38 kDa band and lack of phosphorylation of a dominant 33 kDa band, indicating that only a fraction of the receptor protein is functionally linked to the kinase pathway. A striking discrepancy between the number of binding sites and the amount of receptor protein per cell (molar ratio of 1:20 to 1:1000) indicated that a significant portion of kinin receptors is associated with the intracellular compartments of Sf9 cells. Pulse-chase and immunoprecipitation experiments demonstrated that the heterogeneity of recombinant receptors is not due to proteolytic processing but likely reflects incomplete or lacking N-glycosylation. We conclude that the baculovirus/Sf9 system is suitable for the recombinant expression and functional analysis of kinin receptors though limitations of the system have to be considered.